
AD-A257 488 " D0DPOPHM/JSA/DOO/NAOTR92109I II illllllI lli lii11 11111111111

PERFORMANCE ORIENTED PACKAGING TESTING

OF

NINE MK 3 MOO 0 SIGNAL CONTAINERS

IN PPP-B-621 WOOD BOX

FOR PACKING GROUP II SOLID HAZARDOUS MATERIALS

BY:

KERRY J. LIBBERT

MECHANICAL ENGINEER

Perforning Activity:
Crone Division

Naval Surface Warfare Center
Crone, Indiana 47522-5000

OCTOBER 1992

FINAL '°

flELECTE
DISTRIBUTION STATB4ENT A NOVI 9 199211

DISTRIBLUTION IS LINLIMITED,

Sponsoring Orgoanization:
Nova I Weapons Stat ion Earle

Proran Maonagenent Office - Code 50
Colts Neck, New Jersey 07722-5000

. 92-29822/0
'N tll 111 111 111 fIIII'J 1 ! 4%111

9 2 i



Prepared by:

K..• . Libbert

Reviewed by:

R. -F. Sanders

Reviewed by:

W. Puckett

Approved by:

N. Montgomety



Form Approved
REPORT DOCUMENTATION PAGE OMB No 07040188

P:jbhi r oorting burden for thlis r 'ct.on rrf : )ormatln is estimated to average 1 hour per res.oore. includinq tho tmy ' ,r r.,vewnq insru, tcrs, ,.earchtnq r'istin3 data sources.
qathominq inu maintaining the da%. needed ind completing and reviewing the collection of information 'nd carom '. rpgarding this burden -ýstmjte .r an, •ther ,spect of thie
ceelletior, of information, including suggest on% for reducing this burden. to Washington Headquarters Services. Directorate for nfooeation Oppatlon% anc Reports. 215 jefferson
oaviseiiqhway. Sute 1204. Arl-ngton, VyA 22202.4302. and to the Office of Management and Rudqet Paperwork Reducion Prolet (O0164 8 8)W.hsnqt•on C 20503

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

October 1992 Final

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
Performance Oriented Packaging Testing of Nine
Mk 3 Mod 0 Signal Containers in PPP-B-621 Wood
Box for Packing Group II Solid Hazardous Materials

6. AUTHOR(S)

Kerry J. Libbert

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Commander REPORT NUMBER

Crane Division
Naval Surface Warfare Center DODPOPHM/USA/DOD/
Code 4045 NADTR92109
Crane, Indiana 47522-5040

9. SPONSORING/ MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
Commander AGENCY REPORT NUMBER

Crane Division
Naval Surface Warfare Center
Code 4027
Crane, Indiana 47522-5040

11. SUPPLEMENTARY NOTES

"12a. DISTRIBUTION /AVAILABILITY STATEMENT 12b. DISTRIBUTION COD,.

Unlimited Distribution

13. ABSTRACT (Maximum 200 words)

A PPP-B-621 wood box containing nine Mk 3 Mod 0 Signal
containers was tested for conformance to Performance Oriented
Packaging criteria established by Code of Federal Regulations
Title 49 CFR. The container was tested with a gross weight 0
of 123.3 pounds (56 kilograms) and met all requirements.

By
Distributioni

Availability Codes

-,• Dist Avail and/or

" " . .. Dist Special

14. SURJECT TERMS IS. NUMBER OF PAGES
Performance Oriented Packaging 7
Mk 3 Mod 0 Signal Container 16. PRICE CODE
Hazardous Materials

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT

Unclassiftf ed I I Itnelassified Unclassified UL
NSN 7540-01-280-5500 Slarndard Form )98 (tRey 2-R9)

L.b. by AN, * 1 ,/ill



GENERAL INSTRUCTIONS FOR COMPLETING SF 298

The Report Documentation Page (RDP) is used in announcing and cataloging reports. It is important
that this information be consistent with the rest of the report, particularly the cover and title page.
Instructions for filling in each block of the form follow It is important to stay within the lines to meet
optical scanning requirements.

Block 1 A ie,•cy Use Orrdy(Leave blank). Block 12a. Distribution/Availability Statement.
Denotes public availability or limitations. Cite any

Block? r;.po~rt ate. Fit publi~ation date availability to the public. Enteradditional
,idud•nq df',,, mortLh, atr,, year, if available (e.g. 1 limitations or special markings in all capitals (e.g
",�r 8~j~-: ,. ,t east the year. NOFORN, REL, ITAR).

I~c U .C ".IL-( ort and Dates Covered.Dwefate Cver. fDOD See DoDD 5230.24, "Distribution
report isnteiim, final, etc. if

reportStatements on Technical
Documents."

DOE See authorities.
lo1 k 4 ' !1, .wd Subtitle A title is taken from NASA - See Handbook NHB 2200.2.
, .ir; ,tiI 1000, , that provides the most NTIS Leave blank

m~lednilliglul and complete Information. When a
report is prej-,.red in miore than one volume, Block 12b. Distribution Code.
repeat the primary titie, add volume number, and
include subtitle for tle specific vo'ume. On
classi lied docurr,,rts enter the title classification DOE - Eave blank.p.~ eriee~DOE -Enter DOE distribution categories

p: n ýI,: Oese.• from the Standard Distribution for

Block S. Fun-ling. Numbers. To incluoe contract Unclassified Scientific and Technical

and grant numbers; may include program Reports.

element number(s), project number(s), task NASA - Leave blank.

number(s), and work unit number(s). Use the NTIS - Leave blank.

tollcwing labels:

C Contract PR - Project Block 13. Abstract. Include a brief (Maximum
S Girmr-rt TA - Task 200 words) factual summary of the most

PE Pry,•m WU - Work Unit significant information contained in the report.
r u4-lmei Accession No.

Bln.', -. . :-_,('_.,• Narme(s) of person(s) Block 14. Subiect Terms. Keywords or phrases
rppr,ý,it,ý o or wri tino the report, performing identifying major subjects in the report
the r• -. o:redst,Žd with the content of the
'eporL 'I ., cnor coripiler, this should follow
the name(s). Block 15. Number of Pages. Enter the total

number of pages.
glock 7. Peforminq Organization Name(s) and

Add ress(je. ... Self-explanatory Block 16. Price Code. Enter appropriate price
Block 8. PerfoirnQ Orrranization Report code (NTIS only).
"-Number Enter the unique alphanumeric report
number(s) uss;gned by the organization
performinnr the report. Blocks 17.- 19. Security Classifications. Self-

explanatory. Enter U.S. Security Classification in
Block 9. S[)onoqg/Moniloring ecy Names accordance with U.S. Security Regulations (i.e,
a:rd 4.dd,(.;s.sfes• SeIlf-explanatory UNCLASSIFIED) If form contains classified

information, stamp classification on the top and
Block 10. ,ponsorinq/Monitoring Agency bottom of the page.

•:p lwn_"• he: (Ht kn.,wn)

Block 11 "O';p ,iritaor Notes Enter Block 20. Limitation of Abstract. This block must
, ,•inri rot 'cIuded elsewh.re such as: be completed to assign a limitation to the

Prepared o cooperation with ... ; Trans. of...; To be abstract. Enter either UL (unlimited) or SAR (same
publihhed in When , Ieport is revised, include as report). An entry in this block is necessary if
a statement whether the new report supersedes the abstract is to be limited. If blank, the abstract
or supplements the older report. is assumed to be unlimited.

Standard Form 298 Back (Rev 2-89)



INTRODUCTION

A wood box containing nine MK3 Mod 0 Signal Containers was
tested to ascertain whether the container would meet the
requirements of the Code of Federal Regulations, Title 49 CFR,
Parts 107 through 178, dated 31 December 1991. The objectives
were to evaluate the adequacy of the container in protecting and
retaining the contents when secured with appropriate dunnage.

The MK 3 Mod 0 Signal Container is a sealed aluminum
container used primarily for shipment and storage of small
signals and signal kits. Nine of these containers are typically
packed in a PPP-B-621 wood box for shipment. Figure 1 shows the
wood box with its lid removed and the MK 3 containers in place.
The closed container is shown in Figure 2, as it was tested.

TESTS PERFORMED

1. Drop Test

This test was performed in accordance with Title 49 CFR,
Part 178, Subpart M, Sec. 178.603. Five containers were used
during the test series, one for each drop orientation. The drop
height was 1.2 meters and the drop sequence was as follows:

a. Flat on Bottom
b. Flat on Top
c. Flat on Long Side
d. Flat on Short Side
e. On a Corner

The test was performed at ambient temperature (70' + 20'F).
The contents of the container should be retained within its
packaging and exhibit no damage liable to affect safety during
transport.

2. Stacking Test

This test was performed in accordance with Title 49 CFR,
Part 178, Subpart M, Sec. 178.606. Three different containers
were used, each with a stack weight of 2600 pounds. This weight
represents the load superimposed on the bottom container of a
sixteen-foot stack of like containers weighing 124 pounds each.
The test was performed for 24 hours. After the allowed time, the
weight was removed and the container examined. Any leakage,
deterioration, or distortion which could adversely affect
transport or reduce its strength or cause instability in stacks
of packages is cause for rejection.

I
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3. Base Level Vibration Test

This test was performed in accordance with Title 49 CFR,
Part 178, Subpart M, Sec. 178.608. Three sample containers were
loaded with nine sand-filled MK 3 containers and closed as for
shipment. Each container was placed on a vibrating platform that
had a vertical double-amplitude (peak-to-peak displacement) of
one inch. The packages were constrained horizontally to prevent
them from falling off the platform, but were free to move
vertically, bounce and rotate. The test was performed for one
hour at a frequency that caused each point of the container
bottom to be raised from the platform to such a degree that a
1.6mm thick metal strip could be passed between the bottom of any
package and the platform.

PASS/FAIL

1. Drop Test

The criteria for passing the drop test is outlined in Title
49 CFR, Part 178, Subpart M, Sec. 178.603(f): A package is
considered to successfully pass the drop test if for each sample
tested, no rupture occurs which would permit spillage of loose
explosive sustances or articles from the outer packaging.

2. stacking Test

The criteria for passing the stacking test is outlined in
Title 49 CFR, Part 178, Subpart M, Sec. 178.606: No test sample
may show any deterioration which could adversely affect
transportation safety or any distortion likely to reduce its
strength, cause instability in stacks of packages, or cause
damage to inner packagings likely to reduce safety in
transportation.

3. Base Level Vibration Test

The criteria for passing the Base Level Vibration Test is
outlined in the Title 49 CFR, Part 178, Subpart M, Sec. 178.608:
Immediately following the period of vibration, each package must
be removed from the platform, turned on its side and observed tor
any evidence of leakage. A packaging passes the vibration test
if there is no rupture or leakage from any of the packages. No
test sample should show any deterioration which could adversely
affect transportation safety or any distortion liable to reduce
packaging strength.

TEST RESULTS

1. Drop Test

Satisfactory.

2. Stacking Test

Satisfactory.
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3. Base Level Vibration Test

Satisfactory.

DISCUSSION

1. Drop Test

After each drop the container was inspected for any damage
which would be cause for rejection. Final inspection revealed
minor damage to the boxes, but no spillage of contents.

2. Stacking Test

Three containers were individually tested. Each container
was visibly inspected after the 24-hour period was over. There
was no leakage, distortion, or deterioration to the container as
a result of this test.

3. Base Level Vibration Test

Immediately following the vibration test, each container was
removed from the platform, turned on its side and observed for
any evidence of leakage. The box remained intact and there was
no evidence of leakage of contents.
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DATA SHEET

CONTAINER: POP HARKING:
Wood BOX Containing 4C1/Y56/S/**
Nine MK3 Signal Containers USA/DOD/NAD

Type: 41UN Code: 1.4G

Specification Number: Material:

PPP-B-621 Wood

Gross Weight: Dimensions:
56.0 kg .72 m L x .57 m W x .22 m H
(123.3 pounds) (28.5" L x 22.56" W x 8.62" H)

Closure (Method/type): Tare Weight:
Steel strapping 6.4 kg
(2 places) (14.0 pounds)

Additional Description: PPP-B-621 box, Class 2, Style 4,
Type 1, Inside dimensions 27.00 x 21.56 x 6.88 +.12 inches.
Lid fastened to box with strapping only, not nailed.
PRODUCTS:

See Table I

Proper Shipping Name: Signal Devices, Hand

United Nations Number: 0191

United Nations Packing Group: II

Physical State: Solid

Amount Per Container:
See Table I

Net Weight: Varies

TEST PRODUCT:
Name: Sand
Physical State: Solid

Size: N/A
Quantity: N/A

Dunnage: None
Gross Weight: 56.0 kg (123.3 lbs.)
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TABLE I

GROSS
NALC/ NSN ITEM PACKING * PER WT.
DODIC DRAWING CNTR. (KG)

L275 1370-00-309-5028 MK13-0 SIGNAL 3139738 108 49.9
L283 1370-01-030-8330 MK124-0 SIGNAL 3139738 108 49.9
L563 1370-01-366-0343 MK188-O SIGNAL KIT 6869829 9 32.3
L564 1370-01-366-0344 MK189-0 SIGNAL KIT 6869831 9 35.2
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